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(57) Abrégée/Abstract:
In an emergency stop system for an elevator, a governor sheave

that moves in synchronism with the raising and lowering of a car Is

wound around a governor sheave. The car is mounted with a safety device for braking the car through displacement of the car,
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(57) Abrege(suite)/Abstract(continued):

which Is connected to the governor rope, with respect to the governor rope. A control device outputs an activation signal upon

detecting an abnormality in the speed of the car. A rope catching device Is provided in the vicinity of the governor sheave. The rope
catching device has an electromagnetic actuator that is activated upon input of the activation signal, and a restraining portion for
restraining the governor rope upon the activation of the electromagnetic actuator.
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Abstract

In an emergency stop system for an elevator, a governor sheave
that moves in synchronism with the raising and lowering oi a car
is wound around a governor sheave. The car is mounted with a safety
device for braking the car through displacement of the car, which
is connected to the governor rope, with respect to the governor
rope. Acontrol device outputs an activation signal upon detecting
an abnormality in the speed of the car. A rope catching device 1s
provided in the vicinity of the governor sheave. The rope catching

device has an electromagnetic actuator that is activated upon input

of the activation signal, and a restraining portion for restraining

the governor rope upon the activation of the electromagnetic

actuator.
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DESCRIPTION

EMERGENCY STOP SYSTEM FOR AN ELEVATOR

Technical Field

The present invention relates to an emergency stop system for

an elevator for forcibly stopping a car that is travelling at an

abnormal speed.

Background Art

-

As disclosedin, forexample, JP2002-532366A, inconventional

elevator apparatuses, a ropeless governor activated by an

electromagnet 1s often used to prevent a car from falling. A safety

brake system 1s coupled to the ropelss governor. The ropeless

governor comes 1nto contact with a rail through activation of the

electromagnet. The safetybrake systemisactivatedby a resistance

P

force generated by the contact of the ropeless governor with the

rail. In this way, braking is applied to the car.

In those elevator apparatuses, frequent performance tests are

required toenhancethereliabilityof theperformanceof the ropeless

governor. Each time such a performance test is carried out, the

rope governor makes a strong contact with the rail, so the rail

suffers much wear and damage, resulting in reduced life of the rail.

As described above, the contact of the ropeless governor with the
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rall hinders an increase in the life of the safety brake system.

Disclosure of the Invention

The present 1invention has been made to solve the

above-mentionedproblems, andtherefore it is an object of thepresent

invention to provide an emergency stop system for an elevator capable

P

of achleving an increase in its life.

According to the present invention, an emergency stop system

for an elevator includes: a detection portion for detecting a speed

and a position of a car; a control portion having a storage portion

that stores, in correspondence with the position of the car, an

overspeed setting level set to be a value larger than the speed

of the car during normal operation, the control portion outputting

an activation signal when the speed of the car becomes higher than

the overspeed setting level at the position of the car obtained

based on information from the detection portion; a governor rope
that moves 1in synchronism with raising and lowering of the car:

a rope catching device having an electromagnetic actuator that is

activated upon input of the activation signal, and a restraining

portion that restrains the governor rope upon activation of the

electromagnetic actuator; and a braking portion mounted in the car

and having a braking member capable of coming into and out of contact

with a guide rail for guiding the car, the braking portion braking

the car by pressing the braking member against the guide rail when
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the governor rope is restrained and the car 1s displaced with respect

to the governor rope.

Brief Description of the Drawings
Fig. 1 is a structural view schematically showing an elevator

apparatus according to Embodiment 1 of the present invention.

Fig. 2 1is a graph showing the car speed abnormality
determination references stored 1n the storage portion of Fig. 1.
Fig. 3 is a front view showing the safety device of Fig. 1.
Fig. 4 is a perspective view showlng the connecting portions

P
p—

of the safety device of Fig. 3.

Fig. 5 is a structural view showing the rope catChing device
of Fig. 1.

Fig. 6 isasectional view showing theelectromagneticactuator
of Fig. 5.
- Fig. 7 is a schematic front view showiling a safety device of
an emergency stop system for an elevator according to Embodiment
2 of the present invention.

Fig. 8 is a side view showing the safety device of Fig. 7.

Fig. 9 1is a structural view showing a rope catching device

of an emergency stop system for an elevator according to Embodiment

3 of the present invention.
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Fig. 10 1s a structural view showing a rope catching device

g

of an emergency stop system for an elevator according to Embodiment

4 of the present 1nvention.

Fig. 11 is a structural view showing a rope catching device

of an emergency stop system for an elevator according to Embodiment

5 of the present invention.

Fig. 12 is a structural view showing a state in which the rope
catching devig¢e of Fig. 11 has been activated.
Fig. 13 1s a front view showling a rope catching device of an

emergency stop system for an elevator according to Embodiment 6

of the present i1nvention.

Best Mode for carrying out the Invention

Hereinbelow, preferred embodiments of the present invention
will be described with reference to the drawings.

Embodiment 1

Fig. 1 is a structural view schematically showing an elevator
apparatus according to Embodiment 1 of the present invention.
Referring to Fig. 1, a pair of car guide rails 2 are provided in
a hoistway 1. A car 3 is raised and lowered in the hoistway 1 while
being guided by the car guide rails 2. Arranged at an upéer end
portion of the hoistway 1 is a hoisting machine 4 that is a drive
device for raising and loWéring the car 3 and a counterweight 6.

A main rope 5 is wound around a drive sheave 4a of the hoisting
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machine 4. The car 3 and the counterwelight 6 are suspended in the

hoistway 1 by the main rope 5. The hoilsting machine 4 is provided

with a brake device (not shown) for braking the rotation of the

drive sheave 4a.

Mounted in the car 3 are a pair of two safety devices (braking

portions) 7 operating 1n an interlocking relation with each other

and opposed to thecar guiderails 2. Eachsafetydevice 7 isarranged

below the car 3. Emergency braking is applied on the car 3 upon

activating each safety device 7.

Further, a rotatable governor sheave 8 1s provided at an upper

end portion of the hoistway 1. Wound around the governor sheave

8 18 a governor rope 9 that moves 1n synchronism with the raising

and lowering of the car 3. Either end portion of the governor rope

9 1s connected to one of the safety devices 7. Provided at a lower

end portion of the hoistway 1 1s a tension pulley 10 around which

the governor rope 9 1s wound. The weilight of the tension pulley 10
imparts tension to the governor rope 9.

The governor sheave 8 1s provided with an encoder 11 as a

detection portion for detecting the position and speed of the car

3. Further, in the hoistway 1, there 1s provided an emergency stop

system control devilice 12 (hereinafter simply refereed to as the

"control device 12") that 1s a control portion for controlling the

operation of the emergency stop system. The encoder 11 1is

electrically connected to the control device 12. In the control
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P

device 12, the position and speed of the car 3 are obtained based

on a measurement signal from the encoder 11. In this example, in

the control device 12, the position of the car 3 is obtained based

')

on the measurement signal from the encoder 11, and the speed o:

o —

the car 3 1s obtained by differentiation of the position of the

car 3. The control device 12 outputs an activation signal that is

an electrical signal when the speed of the car 3 becomes abnormal.

The control device 12 has a storage portion (memory) 13 in

which car speed abnormality determination references (set data)

P

serving as the references 1n detecting the presence/absence of an

o

abnormality 1n the speed of the car 3 are stored 1n advance, and

1)

a computling portion (CPU) 14 that detects the presence/absence o:

an abnormality 1n the speed of the car 3 based on information from

cach of the encoder 11 and the storage portion 13.

In the hoistway 1, a plurality of reference position sensors

(reference position detecting portions) 15 are provided while being

spaced from one another 1n the direction in which the car 3 is raised

and lowered. For example, a microswitch, an induction plate, or

the like can be used as each reference position sensor 15. Upon

detecting the car 3, each reference position sensor 15 outputs a

detection signal to the computing portion 14. In the computing

portion 14, a reference position that serves as a reference in

measuring the position of the car 3 is obtained through the input

P

of the detection signal. In this example, the position of the
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reference position sensor 15 that has detected the car 3 is taken

as the referenceposition. Inthecomputingportionl1l4, thedistance

from the reference position is obtained based on information from

F

the encoder 11, thus calculating the position of the car 3.

F

Provided 1in the vicinity of the governor sheave 8 is a rope

catching device (rope restraining device) 16 for restraining the

governor rope 9. The rope catchingdevice 16 is activatedupon input

N

O

an activation signal from the control device 12. The governor

rope 9 1s restrained upon activating the rope catching device 16.

Fig. 2 1s a graph showing the car speed abnormality

determination references stored in the storage portion 13 of Fig.

1. ReferringtoFig. 2, inthehoistwayl, thereisprovidedahoisting

zone 1n which the car 3 1s raised and lowered between one service

floor (stopping position) and the other service floor (stopping

position). In this example, the one service floor is set as the

highest floor, and the other service floor is set as the lowest

floor. Within the hoisting zone, there are provided

acceleration/deceleration zones adjoining the one and the other

service floors and in which the car 3 is accelerated/decelerated
during normal operation, and a constant-speed zone located between

the two acceleration/deceleration zones and in which the car 3 is

moved at a constant speed (rated speed). It should be noted that,

in thils example, the reference position sensors 15 (Fig. 1) are

arranged 1n the acceleration/deceleration zones.
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As the car speed abnormality determination references, three

P

setting levels for determining the abnormality level of the speed

P

Of the car 3 are set in correspondence with the position of the

car 3. Thatis, asthecarspeedabnormalitydeterminationreferences,

Q)

normal speed setting level (normal speed pattern) 17 as the speed

Of the car 3 during normal operation, a first overspeed setting

level (first overspeed pattern) 18 lager in value than the normal

speed setting level 17, and a second overspeed setting level (second

overspeedpattern) 19 larger invalue thanthe first overspeed setting

level 18, are each set in correspondence with the position of the

car 3.

The normal speed setting level 17, the first overspeed setting

level 18, and the second overspeed setting level 19 are each set

such that 1ts value is constant in the constant~speed zone and becomes

progressively smaller toward the one and the other service floors
1n the acceleration/deceleration zones. Further, the first
overspeed setting level 18 and the second overspeed setting level
19 are set such that they are smaller in value than the rated speed

P

of the car 3 on the sides closer to the service floors in the

acceleration/deceleration zones. Further, the difference between

the first overspeed setting level 18 and the normal speed setting

level 17, and the difference between the second overspeed setting

level 19 and the first overspeed setting level 18 are each set to

be substantially constant at all positions in the holsting zone.
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That is, in the storage portion 13, the normal speed setting

level 17, the first overspeed setting level 18, and the second

overspeed setting level 19 are stored as the car speed abnormality

determination references in correspondence with the position of

the car 3. While in this embodiment the highest and lowest floors

are set as the service floors and the storage portion 13 may remain

at the same overspeed setting at all times, the service floor may

pe changed each time the elevator travels, in which case the storage

portion 13 computes the relationship between the car position and

the car speed each time the elevator travels, thus setting the

overspeed setting level with respect to the speed thus obtained.

When the speed of the car 3 thus obtained exceeds the first

overspeed setting level 18, the computing portion 14 outputs an

activation signal to the brake device of the hoisting machine 4;

—

when the speed of the car 3 exceeds the second overspeed setting

level 19, the computing portion 14 outputs activation signals to
the brake device of the hoisting machine 4 and to the rope catching
device 16. It should be noted that when the rope catching device
loistobedeactivatedand returnedtothenormal state, the computing

portion 14 outputs to the rope catching device 16 a return signal

that 1sanelectrical signal. Electricpower stored inthe condenser

1s used for the activation signal and the return signal.

Fl1g. 3 1s a front view showing the safety device 7 of Fig.

1. Further, Fig. 4 1s a perspective view showing the connecting
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portions of the safety device 7 of F1g. 3. Referring to the figures,

each safety device 7 has: a wedge 20 as a braking member that can

be brought into and out of contact with the car guide rail 2; a

pivot lever 21 asalinkmechanismfordisplacing thewedge 20 relative

to the car 3 through displacement of thecar 3 relative tothe governor

rope 9; and a jJjaw 22 as a guilde portion for guiding the wedge 20,

which 1s displaced by the pivot lever 21, into contact with the

car guide rail 2.

Each wedge 20 is arranged below the jaw 22. Each wedge 20

t)

1s affixed with a friction material 23 that contacts the car guide

rall 2. Fixed to the lower end portion of each wedge 20 1s a mounting

portion 24 that extends downwards from the wedge 20.

| —

A horizontally extendlng connecting shaft 25 1s rotatably

gp—

provided to the lower end portion of the car 3. One end of each

pivot lever 21 1s fixed to elther end of the connecting shaft 25

F

(Fig. 4). Provided at the other end portion of each pivot lever

21 1s a slot 26 extending 1n the longitudinal direction of the pivot

lever 21. Each pivot lever 21 i1s provided to the lower end portion

of the car 3 such that the slot 26 1s arranged below the jaw 22.

Fach mounting portion 24 1s slidably fitted 1n each elongate hole

20.

g

An operating bar 27, to which the both ends of the governor

=

rope 9 are connected, 1s pivotably connected to one of the pivot

levers 21 (Figs. 3, 4). The operating bar 27 extends in the vertical

10
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direction. As the operating bar 27 1s displaced with respect to

the car 3, each pivot lever 21 is pivoted about the axis of the

connecting shaft 25. Each wedge 20 1s displaced toward the jaw 22

as the other end portion of the pivot lever 21 i1s pivoted upwards.

The jaw 22 1s arranged 1in a recess 29 provided at the lower

end portion of the car 3. Further, the jaw 22 has a sliding member

30 and a pressing member 31 that are arranged so as to sandwich

the car guide rail 2 therebetween. The sliding member 30 and the

pressing member 31 are supported by a support member 32 fixed 1n

the recess 29.
The sliding member 30 1s provided with an inclined portion
33 that slidably holds the wedge 20. The inclined portion 33 is

inclined with respect to the car guide rail 2 such that its distance

to the car guide rail 2 becomes smaller toward its upper portion.

It should be noted that the sliding member 30 1s fixed to the support

member 32.

The pressing member 31 1s supported on the support member 32

through support springs 34 as elastic members. The pressing member

31 i1is affixed with a friction material 35 that contacts the car

guide rail 2.

As 1t 1s slid upwards along the 1nclined portion 33, the wedge

20 1s displaced into contact with the car guide rail 2 and pushed

in between the car guide raill 2 and the sliding member 30. The car

3 1s displaced to the left as seen 1n the figure as the wedge 20

11
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1s pushed 1n between the car guide rail 2 and the sliding member
30. Asaresult, thewedge 20 andthe pressingmember 31 aredisplaced

toward each other so as to hold the car guide rail 2 therebetween.

A braking force acting on the car 3 1s generated as the wedge 20

and the pressing member 31 are pressed agailnst the car guilde rail

2 .

It should be noted that at the lower end portion of the car

3, thereisprovidedatorsionspring (not shown) urgingthe connecting

shaft 25 so as to displace each wedge 20 downwards. The malfunction

P

of each safety device 7 1s thus prevented. Further, fixed to the

lower end portion of the car 3 1s a stopper 36 that restricts the

F
bt

downward pivotal movement of the pivot lever 21. This prevents

inadvertent detachment of the wedge 20 from the inclined portion

33.

Fig. 5 is a structural view showing the rope catching device

16 of Fig. 1. Referring to the figure, the rope catching device

16 1s supported on a frame member 41 to which the governor sheave
8 1s provided. Further, the rope catching device 16 has: a pressing

shoe 42 that 1s a restraining portion displaceable between a

restraining position for restraining the governor rope 9 in place

and a disengaged position for releasing the restraining of the

governor rope 9; an electromagnetic actuator 43 that generates a

drive force for displacing the pressing shoe 42 between the

restraining position and the disengaged position; and a connecting

12
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mechanism portion 44 that connects between the electromagnetic

actuator 43 and the pressing shoe 42 and transmits the drive force

from the electromagnetic actuator 43 to the pressing shoe 42.

Fixed on top of the frame member 41 is a mounting member 45

to which the electromagnetic actuator 43 is mounted. The mounting

memper 45 has a horizontal portion 46 on which the electromagnetic

actuator 43 1s placed, and a vertical portion 47 extending upwards

P

from an end portion of the horizontal portion 46.

The pressing shoe 42 is formed of a friction material having

a contact surface opposed to the outer periphery of the governor

sheave 8. Further, when in the restraining position, the pressing

shoe 42 1s pressed against the governor sheave 8 through the governor

rope 2, and when 1n the disengaged position, the pressing shoe 42

1s moved away from the governor rope 9.

The electromagnetic actuator 43 is activated upon input of

the activatlon signal from the control device 12 and displaces the
pressing shoe 42 into the restraining position. Further, the

electromagnetic actuator 43 is returned into position upon input

of the return signal from the control device 12, whereby the pressing
shoe 42 1s displaced 1nto the disengaged position.

The connecting mechanism portion 44 has a movable rod 48 that

1s caused to reciprocate through the drive of the electromagnetic

actuator 43, and a displacement lever 49 provided with the pressing

shoe 42 and causing the pressing shoe 42 to displace between the

13
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restralning position and the disengaged position due to the

reclprocating motion of the movable rod 48.

One end portion (lower end portion) of the displacement lever

49 1s pivotably attached to the frame member 41, and the other end

portion (upper end portion) of the displacement lever 49 is slidably

attached to the movable rod 48. Further, the pressing shoe 42 is

pivotably attached to the intermediate portion of the displacement
lever 49. As the movable rod 48 advances, the displacement lever
49 1spivotedsoastodisplacethepressingshoe 42 into the dlsengaged
position, and as the movable rod 48 retracts, the displacement lever

49 1s pivoted so as to displace the pressing shoe 42 into the

restraining position.

The movable rod 48 extends horizontally from the

electromagnetic actuator 43 and slidably penetrates the vertical

portion 47. Further, a first spring connecting portion 51 is fixed

to the distal end portion of the movable rod 48. Connected between

the upper end portion of the displacement lever 49 and the first

spring connecting portion 51 is a compression spring 52 serving

as an elastlc member for pressing the pressing shoe 42 onto the

governor sheave 8 side when the pressing shoe 42 is in the restraining

position.

A second spring connecting portion 53 is fixed between the

electromagnetic actuator 43 of the movable rod 48 and the vertical

portiond/. Connectedbetweenthevertical portion 47 andthe second

14
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spring connecting portion 53 1s an adjusting spring 54 serving as

an elastic member for mitigating the load on the electromagnetic

actuator 43. The adjusting spring 54 is adjusted tourge themovable

rod 48 being reciprocated in the direction opposite to the direction

of the urging by the compression spring 52. This prevents a large

difference from developing between the magnitude of the load on
the electromagnetic actuator 43 when the pressing shoe 42 is in
the restraining position and the magnitude of the load on the
electromagnetic actuator 43 when the pressing shoe 42 1s 1n the

disengaged position.

F'lxed between the upper end portion of the displacement lever

49 of the movable rod 48 and the vertical portion 47 1s a stopper

55 for restricting the range within which the upper end portion

ﬁ

of the displacement lever 49 i1s allowed to slide. As the movable

rod 48 advances, the stopper 55 causes the displacement lever 49

to pivot so as to displace the pressing shoe 42 into the disengaged

position, while pressingon the other endportion of thedisplacement

lever 49.

Fig. 6 isasectional view showing theelectromagneticactuator

43 of Fig. 5. Referring to the figure, the electromagnetic actuator

43 has a movable iron core (movable portion) 56 fixed to the rear

end portion of the movable rod 48, and a driver portion 57 for

displacing the movable 1ron core 56.

The 1roncore 56 1sdisplaceablebetweenanactivationposition

15



CA 02544869 2006-05-03

where the pressing shoe 42 restrains the governor rope 9 in the

restraining position, and a release positlion where the pressing

shoe 42 1s displaced into the disengaged position to release the

P

restraining of the governor rope 9.

The driver portion 57 has: a stationary iron core 61 including
a pair of restricting portions 58, 59 restricting the displacement
of the movable iron core 56, and a side wall portion 60 connecting

the restricting portions 58, 589 to each other; a first coil 62

accommodated in the stationary iron core 61 and serving as a release
coll which, when energized, displaces the movable iron core 56 into
contact with one restricting portion, the restricting portion 58;
a second coll 63 accommodated in the stationary iron core 61 and
serving as an activation coil which, when energized, displaces the
movable ironcore 56 1nto contact with the other restricting portion,

the restricting portion 59; and an annular permanent magnet 64

arranged between the first coil 62 and the second coil 63.

The one restricting portion 58 1s provided with a through-hole

65 through which the movable rod 48 1s passed. When in the release

position, the movable 1ron core 56 1is in abutment with the one

restrictingportion 58, andwhen in the release position, themovable

iron core 56 1is 1n abutment with the other restricting portion 59.

The first coil 62 and the second coil 63 are annular

electromagnetic colls surrounding themovable ironcore 56. Further,

the first coil 62 1s arranged between the permanent magnet 64 and

16
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the one restricting portion 58, and the second coil 63 is arranged
between the permanent magnet 64 and the other restricting portion
09.

With the movable 1ron core 56 abutting the one restricting
portion 58, a space acting as amagneticresistance ispresent between

the movable iron core 56 and the other restricting portion 59, so

the amount of magnetic flux from the permanent magnet ©4 becomes
larger on the first coil 62 side than on the second coil 63 side,
whereby the iron core 56 1s retained i1n abutment with the one

restricting portion 58.

Further, with the movable i1ron core 56 abutting the other

restricting portion 59, a space acting as a magnetic resistance

1s present between the movable 1ron core 56 and the one restricting

portion 58, so the amount of magnetic flux from the permanent magnet

64 becomes larger on the second coil 63 side than on the first coil

62 side, whereby the 1iron core 56 1s retalined 1n abutment with the

other restricting portion 59.

The second co1l 63 1s inputted with an activation signal from

the computingportionl4 (Fig. 1). Wheninputtedwiththe activation

signal, the secondcoil 63 generates amagnetic flux that acts against

P

the force for retaining the abutment of the movable iron core 56

agailnst the one restricting portion 58. Further, the first coil

62 1s i1nputted with a return signal from the computing portion 14.

When inputted with the return signal, the first coil 62 generates

17



CA 02544869 2006-05-03

amagnetic flux that acts against the force for retainingt

he abutment

Of the movable lron core 56 against the other restricting portion

59.

Next, operation will be described. During the normal
operation, the pressing shoe 42 is displaced into the disengaged
position as the movable rod 48 advances (Fig. 5). Further, the wedge

20 of each safety device 7 is moved away from the car

2 (Fig. 3).

gulde rail

When the speed of the car 3 abnormally increases and exceeds

the first overspeed setting level 18 (Fig. 2), an activation signal

1s outputted from the control device 12 to the brake device of the

holsting machine 4, thus activating the brake device.

thus applied to the drive sheave 4a to brake the car

Braking is

3.

When, even after the brake device of the hoisting machine 4

g

has been activated, the speed of the car 3 keeps rising due to,

forexample, abreakinthemainrope 5 andexceeds the secon

doverspeed

setting level 19 (Fig. 2), an activation signal is outputted to

the rope catching device 16 from the control device 12

the electric power stored in the condenser is inste

. That 1is,

ntaneously

outputted from the computation portion 14 to the second coil 63

in the form of an activation signal. As a result, the movable rod

48 1s retracted, whereby the displacement lever 49

counterclockwise as seen in Fig. 5. The pressing shoe

1s pivoted

42 1s thus

pressed against the governor sheave 8 through the governor rope

18
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9 and displaced into the restraining position. As a result, the

governor rope 1s restrained by the rope catching device 16. In the

state where the pressing shoe 42 has been displaced into the
restraining position, themovable ironcore S56isretained inabutment

wilith the other restricting portion 59.

Duetotherestrainingof thegovernor rope Sbythe ropecatching
device 1o, the governor rope 9 1s displaced upwards relative to
the car 3 that 1s descending at an abnormal speed, whereby the wedge
20 1s displaced toward the jaw 22, that is, in the upward direction.
At this time, the wedge 20 is displaced into contact with the car
guide rail 2 while being slid on the inclined portion 33. Then,
the wedge 20 and the pressing member 31 are brought into contact

with and pressed against the car guide rail 2. Upon contacting the

car gulde rail 2, the wedge 20 is displaced further upwards to be

wedged between the car guide rail 2 and the sliding member 30. As

a result, a large frictlon force 1s generated between each of the

R—

wedge 20 and pressing member 31 and the car guide rail 2, thereby

braking the car 3.

When releasing the braking on the car 3, the car 3 is raised

and then a return signal is outputted from the control device 12
to the rope catching device 16. That is, the electric power stored

1n the condenser 1s 1instantaneously outputted to the first coil

02 from the computing portion 14 in the form of a return signal.

The movable rod 48 1s thus advanced. Then, the displacement lever

19
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49 is abutted against the stopper 55 to be rotated clockwise as

seen in Fig. 5. The pressing shoe 42 is thus displaced into the

disengaged position and the restraining of the governor rope 9 1s

released.

Intheemergency stop systemforanelevator asdescribedabove,
the activation signal is outputted from the control device 12 to
the electromagnetic actuator 43 when the second overspeed setting

F

level 19 set in correspondence with the position of the car 3 1is

exceeded. As the actuator 43 is activated upon the inputting of

ﬁ

the activation signal, the pressing shoe 42 of the rope catching

device 16 restrains the governor rope 9. Accordingly, when, for

example, a performance test or the like 1s to be conducted on the

emergency stop system, by stopping the car 3, a performance test

can be carried out on the rope catching device 16, which 1s required

to provide high reliability, without bringing the wedge 20 into

contact with the car guide rail 2. The wear, damage, or the like

—

of the car guide rail 2 and of the wedge 20 due to a performance

test or the like can be thus reduced, thereby achieving extended

life of the emergency stop system for an elevator.

Further, the rope catchingdevice 16 1s formed separately from

the safety device 7, whereby the rope catching device 16 can be

disposed in the vicinity of the governor sheave 8, facillitating

maintenance and inspection operation or the like by the operator.

Further, 1in the hoistway 1, there are provided the
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acceleration/deceleration zones which adjoin the service floors

for the car 3 and 1n  which the car 3 undergoes

acceleration/deceleration during the normal operation, and in each

acceleration/deceleration zone, the second overspeed setting level

1s set to become progressively smaller toward the service floor.

Accordingly, in the vicinity of the service floors for the car 3,

F

a speed abnormality can be detected while the speed of the car 3

1s still relatively low, thereby making it possible to mitigate

the impact on the car 3 upon emergency stop. Further, it i1s also

possibletoreducethebrakingdistance forthecar 3, therebyreducing
the reqgquisite length of the holstway 1 1n the height direction.

Further, in the acceleration/deceleration zones, there are

provided the reference position sensors 15 that detect the reference

position in detecting the position of the car 3, whereby the position

of the car 3 in the acceleration/deceleration zones can be detected

wlith greater accuracy.

Further, the encoder 11 is provided to the governor sheave
8, whereby the position and speed of the car 3 can be easily detected

with the simple structure.

Further, theelectromagneticactuator 43 has: themovable iron

core 56 capable of being reciprocated and displaced between the

activation position and the release position; the second coil 63

that causes the movable 1ron core 56 to displace into the activation

position when energized; the first coil 62 that causes the movable
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iron core 56 to displace into the release position when energized;

and the permanent magnet 04 for selectively retaining the movable

iron core 56 1n the activation position and in the release position.
Therefore, the movable i1ron core 56 can be displaced more reliably

between the activation position and the release position. Further,

the above retention involves no power consumption, thus achieving

power saving.

Further, the pressing shoe 42 1s pressed against the governor

sheave 8 through the governor rope 9 upon the activation of the

F

electromagnetic actuator 43, whereby the number of parts of the

rope catching device 16 can be reduced to achieve a reduction in

cost. Further, the 1nstallation of the rope catching device 16 can

be facilitated as well.

Embodiment Z

Fig. 7 is a schematic front view showing a safety device of

an emergency stop system for an elevator according to Embodiment

2 of the present i1nvention, and Fig. 8 1s a side view showilng the

safety device of Fig. 7. While in Embodiment 1 the car guide rail
2 1s pinched by the wedge 20 and the pressing member 31, as shown
in Fig. 7, the car guide rail 2 may be pinched by a pair of the

wedges Z20.

Referring to the figure, each safety device 7 has: the pair

F

of wedges 20; a link mechanism 71 for displacing each wedge 20 with
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respect to the car 3 through the restraining of the governor rope

9 while the car 3 is being lowered; and a jaw 72 as a guide portion

for guiding each wedge 20, which is displaced by the link mechanism

71, into contact with the car guide rail 2.
The link mechanism 71 has: a connection plate 73 whose one

end portion is pivotably connected to the operating bar 27; a

horizontal shaft 74 fixed to the other end portion of the connection

plate 73 and extending horizontally; and a pair of wedge mounting

members 75 fixed to the horizontal shaft 74 and to each of which

each wedge 20 is provided. A mounting portion 24 for mounting the

wedge 20 to the wedge mounting member 75 is fixed to the lower end

portion of each wedge 20.

The horizontal shaft 74 is provided to the car 3. Further,

the horizontal shaft 74 1s rotatable about the axis of the horizontal

shaft 74. One end portion of each wedge mounting member 75 1s fixed

"to the horizontal shaft 74. Provided in the other end portion of

each wedge mounting member 75 is a slot 76 in which the mounting

portion 24 is slidably mounted. The mounting portion 24 is slidably

fitted in the slot 76.

The respective safety devices 7 are connected to each other

by an interlock member 77. The respective safety devices 7 are thus

operated in an interlocking manner.

One end portion of the interlock member 77 1is pivotably

connected to the lower end portion of one of the wedge mounting
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members 75. Further, the other end portion of the interlock member

P

77 1s pivotably connected to the upper end portion of the other

wedge mountlng member 75. As a result, the one and the other wedge

mounting members 75 are pivoted about each horizontal shaft 74 such

that the wedges 20 are displaced in the same direction with respect

to the car 3 (Fig. 8).

s

The jaw 72 has a pair of the sliding members 30 for guiding

each wedge 20. Each sliding member 30 i1s supported on the support

member 32 through the support springs 34. As a result, a pressing

force 1s applied to each wedge 20 as the car guide rail 2 is pinched

by thewedges 20. Otherwilse, Embodiment 21s o0of the same construction

as Embodiment 1.

Next, the operation of each safety device 7will be described.
When the rope catching device 16 1s activated and the operating
bar 27 1s displaced upwards with respect to the car 3, the connection

plate 73 and each wedge mounting member 75 are pivoted about the

axis of the horizontal shaft 74. As a result, each wedge member
20 1s displaced along each sliding member 30 into contact with the

car guide rail 2 while being displaced upwards with respect to the

car 3. Likewise, each wedge 20 of the other safety device 7 is also

displaced into contact with the carguiderail 2whilebeingdisplaced

upwards wilth respect to the car 3.

Even after making contact with the car guide rail 2, each wedge

20 1s displaced further upwards with respect to the car 3 to be
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wedged between the car guilde rail 2 and the sliding member 30. As
a result, a large friction force is generated between each wedge
20-and the car guide rail 2, thereby braking the car 3.

With the above-described emergency stop system for an elevator
as well, a performance test can be carried out on the rope catching
device 16, which 1s required to provide high reliability, without
bringing the wedge 20 into contact with the car guide rail 2, thereby

making it possible to-’redtice wear, damage, or the like of the guide

rall 2 andwedge 20. Therefore, thelife of the emergency stop system

for an elevator can be extended.

Embodiment 3

Fig. 9 1s a structural view showing a rope catching device
of an emergency stop system for an elevator according to Embodiment
3 of the present 1invention. Referring to the figqure, an”
electrpmagnetic actuator 81 i1s mounted to the mounting member 45.
The electromagnetic actuator 81 has: a movable portion 82 that is
displaceable between anactivationposition for causing the pressing

shoe 42 to restrain the governor rope 9 and a release position for
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fr—

releasing the restraining of the governor rope 9; a compression

spring 83 as an urging portion for urging the movable portion 82

toward the activation position; and an electromagnet 84 for

displacing themovable portion 82 towardthe releasepositionagainst

the urging force of the compression spring 83. The electromagnet
34 1s mounted on top of the horizontal portion 46.

The movable portion 82 has a movable plate 85 that is sucked

onto the electromagnet 84 upon energizing the electromagnet 84,

and a movable rod 86 fixed to the movable plate 85 and slidably
penetrating the electromagnet 84 and the vertical portion 47.

The distal end portion of the movable rod 86 is connected to

the upper end portion of the displacement lever 49 through a link

d3/. The link 87 is connected to each of the movable rod 86 and the
displacement lever 49. A spring connecting portion 88 is fixed to
the portion of the movable rod 86 between the electromagnet 84 and
the vertical portion 47. The compression spring 83 is connected

petween the spring connecting portion 88 and the vertical portion

47 .

Here, the displacement lever 49 is pivoted due to the

reciprocating motion of the movable rod 86. Accordingly, the

positional relation between the movable rod 86 and the displacement

lever 49 varies due to a difference in displacement between the

movablerod86andthedisplacement lever49. Thelink 87 isconnected

petween the movable rod 86 and the displacement lever 49 in order
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to permit this variation.

'}

The electromagnetic actuator 81 i1s actlvated upon input o:

anactivationsignal fromthecontroldevicel?. Theelectromagnetic

actuator 81 1s activated upon stopping the energization of the

aaal

electromagnet 84. Whentheelectromagneticactuator 81 1sactivated,

the movable portion 82 1s retracted for displacement 1nto the

activationposition. ThiscausesthepressingshoedZ tobedisplaced

into the restrailning position.

Further, the activation of the electromagnetic actuator 81

p—

1s released upon input of a return signal from the control device

12. The electromagnetic actuator 81 1s returned 1nto position upon

energization of the electromagnet 84. As the activation of the

electromagnetic actuator 81 1s released, the movable portion 82

1s advanced fordisplacement intothereleaseposition. Thepressing

shoe 42 1s thus displaced 1into the disengaged position. It should

be noted that a connecting mechanism portion 89 has the link 87

and the displacement lever 49. Otherwise, Embodiment 3 is of the

p— |

same construction as Empodiment 1.

Next, the operation of the rope catching device will be
described. During the normal operation, the return signal from the
control device 12 1s contilnuously inputted to the electromagnetic

actuator 81, thereby keeping the electromagnet 84 energized. The

movable portion 82 1s 1in the release position i1n this state, so

the restraining of the governor rope 9 by the pressing shoe 42 is
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released.

When the activation signal from the control device 17 1s

inputted to the electromagnetic actuator 81, the energization of

)

the electromagnet 84 1is stopped. As a result, the adsorption o:

the movable plate 85 by the electromagnet 84 is released, and the
movable portion 82 1s retracted and displaced into the activation
positionwhile beingurgedby the compressionspring83. Asaresult,
the pressing shoe 42 1s displaced into the restraining position

to restrain the governor rope 9. The subseqguent operations are the

F

same as those of Embodiment 1.

For a return operation, the return signal 1s outputted from
the control device 12 to the electromagnetic actuator 81, thereby
energizing the electromagnet 84. Accordingly, the movable portion

82 1s advanced, so the pressing shoe 94 1s displaced into the

disengaged position. As a result, the restraining of the governor

rope 9 1s released.

Inthe emergencystopsystemforanelevatorasdescribedabove,

the movable portion 82 1s displaced into the activation position
by the compression spring 83; when the electromagnet 84 is energized,
the movable portion 82 1sdilsplaced into the release position against
the urging of the compression spring 83. Accordingly, in the same

manner as 1n the above-described embodiments, the life of the

——

emergency stop system can be extended, and the structure of the

electromagnetic actuator 81 canbe simplified to achieve a reduction
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in cost.

EFmbodiment 4

Fig. 11 is a structural view showing a rope catching device

of an emergency stop system for an elevator according to Embodiment

4 of the present invention. Referring to the figure, fixed to the

lower endportionof the framemember 41 isa fixingmember 81 extending

downwards from the frame member 41. A receiving portion 392 formed

of a high friction material is affixed to the fixing member 91.

#

Further, the upper end portion of a substantially obtuse V-shaped

displacement lever 93 is pivotably connected to the frame member

41 .
Pivotably provided to the 1intermediate portion of the
displacement lever 93 1s a pressing shoe 94 as a pressing member

displaceable into and out of contact with the receiving portion

92. The pressing shoe 94 i1s displaceable between a restralning

position, whereit ispressedagainst thereceivingportion 92 through

the governor rope 9 due to the pivotal movement of the displacement

lever 93, and a disengaged position where 1t 1s moved away from

the governor rope 9. The portion of the pressing shoe 94 which comes

into contact with the governor rope 9 1s formed of a high friction

material.

An actuator supporting member 96 having a projection portion

05 is fixed below the frame member 41. The electromagnetic actuator
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'

43 of the same construction as that of Embodiment 1 is supported

on the actuator supporting member 96. A movable rod 97 fixed to

the movable iron core 056 extends horizontally from the
electromagneticactuator 43. Themovablerod 97 slidablypenetrates

the projection portion 95.

The lower end portion of the displacement lever 93 is slidably

provided to the movable rod 97. Further, fixed to the distal end

portion of the movable rod 97 is a stopper 98 for restricting the

range within which the lower end portion of the displacement lever

93 1s allowed to slide. A spring connecting portion 99 is fixed

to the portion of the movable rod 97 between the lower end portion

ﬁ
e

of the displacement lever 93 and the projection portion 95.

Connected between the lower end portion of the displacement

lever 93 and the spring connecting portion 99 is a compression spring

100 that 1s an elastic member for pressing the pressing shoe 94
in the restraining position onto the receiving portion 92 side.
Further, connected between the projection portion 95 and the spring
connecting portion 99 is an adjusting spring 101 that is an elastic

member for mitigating the load on the electromagnetic actuator 43.

3

The electromagnetic actuator 43 is activated upon input o:

an activation signal from the control device 12. The movable rod

97 1s advancedthrough theactivationof theelectromagneticactuator

43 to displace the pressing shoe 94 into the restraining position.

Further, the movable rod 97 is retracted upon input of a return
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signal to the electormagnetic actuator 43. As the movable rod 97

1s retracted, the pressing shoe 94 is displaced into the disengaged

position.

It should be noted that a restraining portion 102 has the
receivingposition92andthepressingshoe94. Further, aconnecting
mechanism portion 103 has the movable rod 97 and the displacement

p—

lever 93. Otherwise, Embodiment 4 i1s of the same construction as

Embodiment 1.

F

Next, the operation of the rope catching device will be

described. During the normal operation, the movable rod 97 is

retracted and the pressing shoe 94 is thus placed in the disengaged

position.

When the activation signal from the control device 12 is

inputted to the electromagnetic actuator 43, the displacement lever
93 1s pivoted as the movable rod 97 i1s advanced, so the pressing
shoe 94 1s displaced into the restraining position. As a result,

the governor rope 9 1s pinched between the receiving portion 92

and the pressing shoe 94 and restrained. The subsequent operations

are the same as those of Embodiment 1.

For a return operation, the return signal is outputted from

the control device 12, causing the movable rod 97 to retract.
Accordingly, the pressing shoe 94 is displaced into the disengaged

position, whereby the restraining of the governor rope 9 is released.

Intheemergency stopsystemforanelevatorasdescribedabove,
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upon activating the rope catching device, the pressing shoe 94 is
pressed against the receiving portion 92 formed of a high friction

material through the governor rope 9, thereby achieving a further

increase in the restraining force on the governor rope 9.

Embodiment 5

Fig. 11 1s a structural view showing a rbpe catching device
of an emergency stop system for an elevator according to Embodiment
5> of the present 'invention. Further, Fig. 12 is a structural view
showing a state in whiéh the rope catching device of Fig. 11 has
been activated. Referring to the figures, a fixing member 111 is
fixed in the vicinity of the governor rope 9. A receiving portion
112 formed of a high friction material is affixed to a side surface
of the fixing member 111.

A horizﬁontal shaft 113 1s fixed in the hoistway '1. The
horizontal shaft 113 is arranged at substantially the same height
as thereceivingportionll?2. Oneendportionofanelasticexpansion
member 114 that .is capable of expansion and contraction is pivotably
provided to the horizontal shaft 113. Pivotably provided to the .
other end portion of the elastic expansion member 114 is a pressing

shoe 115 that 1s displaceable into and out of contact with the
recelving portion 112. As the elastic expansion member 114 pivots

about the horizontal shaft 113, the pressing shoe 115 is displaced

petween a restraining position (Fig. 12) where the pressing shoe
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1151is pressed against the receiving portion 112 through the governor
rope 9, and a disengaged position (Fig. 11) where the pressing shoe
115 is moved away from the governor rope 9 to release the restraining
of the governor rope 9. When the pressing shoe 115 is in the
restraining position, theelastic expansionmember 114 1s contracted
by the reaction force of the receiving portion 112.

The length of the elastie expansion member 114 is adjusted
such that the pressing shoe 115 1s pivoted without i1ts lower end

portion abutting the upper surface of the recelving portion 112

and that the elastic expansion member 114 undergoes contraction

between the horizontal shaft 113 and the receiving portion 112 when
the elastic expansion member 114 1s substantially horizontal.
Further, the elastic expansion member 114 has an expansion rod 116
to which the pressing shoe 115 is provided, and a compression spring
117 for urging the pressing shoe 115 that is in the restraining
position onto the receiving portion 112 side.

The expansion rod 116 has a first connecting portion 118
pivotably provided to the horizontal shaft 113, a second connecting
portion 119 pivotably connected to the pressing shoe 115, and an
expansion portion 120 connecting between the first and second
connecting portions 118, 119. The expansion portion 120 has a
plurality of slide tubes 121 capable of sliding with respect to

each other. Further, the expansion portion 120 can expand and

contract as the slide tubes 121 are slid with respect to each other.
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The compression spring 117 1is connected between the first and
second connecting portions 118, 119. Further, as the compressing
spring 117 1s displaced so as to bring the first connecting portion

118 and the second connecting portion 119 closer to each other,

the compressing spring 117 generates an elastic restoration force
acting in the direction in which the elastic expansion member 114
exXpands.

Further, the electromagnetic actuator 43 of the same

construction as that of Embodiment 1 is disposed in the hoistway

1. Vertically extending from the electromagnetic actuator 43 is

a movable rod 122 capable of reciprocating with respect to the

electromagnetic actuator 43. A spring connecting portion 123 is

fixed to the distal end portion of the movable rod 122. Further,

a fastening member 124 1s slidably provided to the portion of the

movable rod 122 between the spring connecting portion 123 and the

electromagnetic actuator 43. A connecting spring 125 is connected

between the spring connecting portion 123 and the fastening member

124 .

The fasteningmember 124 andthepressingshoellb are connected

to each other through a connecting mechanism portion 126. The

connecting mechanism portion 126 has a first link membexr 127 and

a second link member 128 that are pivotably connected to each other.

The first link member 127 1s supported on a support shaft 129

parallel to the horizontal shaft 113. The supported shaft 129 is
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The intermediate portion of

fixed 1n position in the hoistway 1.

t

the first link member 127 1is pivotably provided to the support sha:

129. Further, one end portion of the first link member 127 is

pivotably connected to the fastening member 124, and the other end

portion of the first link member 127 1s pivotably connected to one

end portion of the second link member 128.

The length of the second link member 128 1is smaller than the

length of the first link member 127. The other end portion of the

second link member 128 1s pivotably connected to the pressing shoe

115.

As the movable rod 122 1s displaced (advanced) upwards, the

't

pressing shoe 115 i1s pivoted downwards about the horizontal sha:

113 to be displaced 1nto the restraining position. Further, as the

movable rod 122 1s displaced (retracted) downwards, the pressing

shoe 115 1s pivoted upwards about the horizontal shaft 113 to be

displaced 1nto the disengaged position.

It shouldbenoted that inthevicinity of the receivingportion

for restricting the downward

112, there 1s provided a stopper 130

pivotal movement of the pressing shoe 115 to retain the pressing

pDressing shoe

shoe 115 1n the restraining position. Further, as the:

115 contacts the governor rope 9 while the car 3 is lowered, the

pressing shoe 115 1s pivoted so as to be pressed onto the receiving

portionllZside. Otherwlise, Embodiment 5isof thesameconstruction

as Embodiment 1.
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Next,‘.the operation of the rope catching device will be
described. During the normal operation, the movable rod 122 is
retracted downwards and thus the pressing shoe 115 1s placed in
the disengaged position (Fig. 11).

When the activation signal from the control device 12 is
inputted to the electromagnetic actuator 43, the movéble rod 122
is advanced upwards, and the pressing shoe 115 1s pivoted downwards
about the horizontal shaft 113. At this tiﬁe, the pressing shoe
115 presses the governor rope 9 rightwards in the figure while

undergoing downward pivotal movement, thereby bringing the governor
rope 9 into contact with the side surface of the receiving portion
IJJL  Then, the pressing shoe 115 1s pulled further downwards due
to the movement of the governor rope 9 and the weight bf the pressing
shoe 115 itself. At this time, the pressing shoe 115 is displaced
into the restraining plosi.tion along the side surface of the receiving
portion 112 while contracting the elastic expansion member 114,
with the governor rope 9 being sandwiched between the pressing shoe
115 and the receiving portion 112. Accordingly, an elastic
restoration force is generated in the compression spring 117, SO
thepressingshoell5presses thegovernorrope 9against the receiving

portion 112. As a result, the governor rope 9 is restrained (Figq.

12). The subsequent operations are the same as those of Embodiment
1.

For a return operation, the return signal is outputted from
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the control device'12 to cause the movable rod 122 to retract. As

a result, the pressing shoe 115 is displaced into the disengaged
position and thus the restraining of the governor rope 9 is released.

In the safety device fo'L~ an elevator as describéd above, as
the pressing shoe 115 is pulled while in contact with the governor
rope 9, the pressing shoe 115 i1s displaced so as to i1ncrease the
force with which the governor rope 9 is pressed against the receiving

portion 112, whereby the governor rope 9 can be restrained with

enhanced reliability.

- While in the above-described example the restraining of the

governor rope 9 is released by the electromagnetic actuator 43,

another release device that generates a large drive force may be
used to release the restraining of the governor rope 9. For example,

a device having a ball screw or the like may be used as the release

device.

Further, a wire or the like for pulling up the pressing shoe
115 may be connected to the pressingshoe 115 in advance. This allows

the restraining of the governor rope 9 to be released by the operator

or the like as well.

Embodiment 6

Fig. 13 1s a front view showing a rope catching device of an
emergency stop system for an elevator according to Embodiment 6

of the present invention. Referring to the figure, support shafts
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141, 142 are fixed to a frame member 41. A support portion 143 for

the rotation shaft of the governor sheave 8 is provided to the portion

Of the frame member 41 between the support shaft 141 and the support

shaft 142. One end portion (lower end portion) of the support link

144, and one end portion (lower end portion) of a displacement lever

[

145 are pivotably provided to the support shaft 141 and the support

shaft 142, respectively.

Arranged above the frame member 41 is a movable base 146

displaceable with respect to the frame member 41. The movable base

146 1s connected to the respective other end portions (upper end

portions) of the support link 144 and displacement lever 145. The

movable base 146 1s thus supported on the frame member 41 through

the support link 144 and the displacement lever 145.

The movable base 146 has a movable base main body 147, and

a screw bar 148 extending outwards from the movable base main body

147 and slidably penetrated through the upper end portion of the

displacement lever 145. The upper end portion of the support link

144 1s pivotably provided to the movable base main body 147.

Mounted to the screw bar 148 is a spring fastening member 150

whose distance from the movable base main body 147 can be adjusted.
A compression spring 151 as an elastic member fitted to the screw

bar 148 is arranged between the upper end portion of the displacement

leverldsandthespring fasteningmember 150. The compressionspring

151 1s compressed between the upper end portion of the displacement
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lever 145 and the spring fastening member 150. As a result, the

-

upper end portion of the displacement lever 145 and the spring

g

fastening member 150 are urged so as to move away from each other.

A pressing shoe 152 as a pressing member 1s pilivotably provided

F

to the intermediate portion of the displacement lever 145. The

pressing shoe 152 is displaceable between a restraining position

where i1t is pressed against the governor sheave 8 through the governor

rope 9, and a disengaged positlon where 1t 1s moved away from the
governor rope 9. The pressing shoe 152 1s displaced between the

restralning position and the disengaged position due to the pivotal

movement of the displacement lever 145 about the support shaft 141.

Fixed to the governor sheave 8 1s a ratchet gear 153 rotated

integrally with the governor sheave 8. The ratchet gear 153 has

a plurality of tooth portions 154 in 1ts outer peripheral portion.
A latch supporting shaft 155 is fixed to the movable base main

body 147. Alatch 157 havingaclawportionlbo ispivotablyprovided

to the latch supporting shaft 155. The latch 157 1s displaceable

between an engaged position where the claw portion 156 is engaged

with the tooth portion 154 of the ratchet gear 153, and a release

position where the claw portion 156 1s released from engagement

with the ratchet gear 153. The latch 157 is displaced between the

engaged position and the release position as it pivots about the

latch supporting shaft 155.

The latch supporting shaft 155 is arranged at a position lower

39



‘e CA 02544869 2006-05-03

than the height of the distal end portion of the claw portion 156

when the latch 157 is in the engaged position. Further, the cutting

angle of the toothportions 154 with respect tothe rotationdirection

of the ratchet gear 153 is set such that the trajectory of the claw

portion 156 when the latch 157 is pivoted about the latch supporting

shaft 155 does not overlap the tooth portions 154. Accordingly,

1t 1s possible to reduce the magnitude of the drive force required

fortheoperationofdisplacingthelatchl157 fromthe engagedposition

to the release position, that is, the return operation.

Mounted on top of the movable base main body 147 is the

electromagnetic actuator 43 of the same construction as that of

Embodiment1l. Amovablerodlb58capableofreciprocatingwithrespect

to the electromagnetic actuator 43 extends horizontally from the

electromagnetic actuator 43. The movable rod 158 is horizontally

reciprocated through the drive of the electromagnetic actuator 43.

A slot 163 1s provided at the distal end portion of the movable

rodlo8. Fixedtothelatchl57isalatchmountingmember 159 slidably

fitted in the slot 163. The latch 157 is displaced into the engaged
position as the movable rod 158 advances, and is displaced into

the release position as the movable rod 158 retracts.

When the latch 157 is in the release position, the movable

base main body 147 is supported in a balanced manner by the support

link 144 and the displacement lever 145, and the pressing shoe 152

1s displaced into the disengaged position. Further, in the state
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in which the ratchet gear 153 is belng rotated in the direction

in which the car 3 1s being lowered (1n the state 1n which the ratchet

gear 153 1s being rotated in the direction C in the figure), when

the latch 157 is displaced into the engaged position, due to the

rotation force of the ratchet gear 153, the movable base main body

147 is displaced in the direction (leftwards i1n the figure with

respect to the frame member 41) for causing the pressing shoe 152

to be displaced into the restraining position.

It should be noted that the frame member 41 1s provided with

a first stopper 160 and a second stopper 161 which restract the
pivotal movement of the support link 144. With the first stopper

160 restricting the pivotal movement of the support link 144, 1t

1s possible to prevent the pressing shoe 152 from being moved away

from the governor sheave 8 more than necessary. Further, with the

second stopper 161 restricting the pivotal movement of the support

link 144, the force with which the pressing shoe 152 1s pressed
onto the governor sheave 8 side can be prevented from increasing

more than necessary, thereby reducing damage to the governor rope

9.

Next, the operation of the rope catching device will be

described. During the normal operation, the movable rod 158 1s

retractedandthusthelatchlb/71sdisplacedintothereleaseposition.

Further, the pressing shoe 152 1s placed in the disengaged position.

At this time, the support l1link 144 1s in abutment with the first
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stopper 160.

When the rotation speeds of the governor sheave 8 and ratchet

gear 153 become abnormal, and the activation signal from the control

device 12 1s inputted to the electromagnetic actuator 43, themovable

rod 158 1s advanced, so the latch 157 1s displaced into the engaged

P

position. As a result, the tooth portion 154 of the ratchet gear

153 1s engaged with the latch 157.

Thereafter, due to the rotation force of the ratchet gear 153,

the movable base main body 147 1s displaced leftwards in the figure

against the frame member 41, so the pressing shoe 152 is displaced
1nto the restraining position. At this time, as it is urged by the

compression spring 151, the pressing shoe 152 is pressed against

the governor sheave 8 through the governor rope 9. The governor

rope 9 1s thus restrained. The pressing force of the pressing shoe

152 1s rendered appropriate through the abutment of the support

link 144 against the second stopper 161. The subsequent operations

are the same as those of Embodiment 1.

In the safety device for an elevator as described above, when

the latch 157 that operates in an interlocking relation with the

pressing shoe 152 is engaged with the ratchet gear 153, the rotation

force of the ratchet gear 153 causes the pressing shoe 152 to be

-displaced toward the restraining position. Accordingly, the

rotation force of theratchet gear 153 canbeutilized for restraining

the governor rope 9, whereby the rope catchingdevice canbe activated
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with a small drive force.

While in

Embodiments 4 through ©6 described above the movable

rod is displaced by the electromagnetic actuator 43 of the same

construction as that of Embodiment 1, themovable rodmay be displaced

by the electromagnetic actuator 81 of the same construction as that

of Embodiment 3.
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The embodiments of the invention in which an exclusive

property or privilege is claimed are defined as follows:

1. An emergency stop system for an elevator, comprising:
a detection portion for detecting a speed and a position
of a car;
a control portion having a storage portion that stores,
in correspondence with the position of the car, an
overspeed setting level set to be a value larger than the

grty.

speed of the car during normal operation, the control

portion outputting an activation signal when the speed of

the car becomes higher than the overspeed setting level at

J—

the position of the car obtained based on information from

the detection portion;

a governor rope that moves in synchronism with raising

e

and lowering of the car;

a rope catching device having an electromagnetic actuator
that is activated upon input of the activation signal, and
a restraining portion that restralns the governor rope upon
activation of the electromagnetic actuator; and

a braking portion mounted in the car and having a braking
member capable of coming into and out of contact with a
guide rail for guiding the car, the braking portion braking
the car by pressing the braking member against the guide
rail when the governor rope is restrained and the car 1s
displaced with respect to the governor rope,

wherein the electromagnetic actuator has: a movable
portion displaceable between an activation position where

the restraining portion restrains the governor rope and a

release position for releasing the restraining of the
governor rope; an activation coil for displacing the
movable portion into the activation position upon

energization of the activation coil; a release coil for
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displacing the movable portion into the release position
upon energlization of the release coll; and a permanent
magnet for selectively retaining the movable portion in the

activation position or the release position.

2. An emergency stop system for an elevator, comprising:
a detection portion for detecting a speed and a position
of a car;
a control portion having a storage portion that stores,
in correspondence with the position of the car, an

overspeed setting level set to be a value larger than the

speed of the car during normal operation, the control
portion outputting an activation signal when the speed of
the car becomes higher than the overspeed setting level at
the position of the car obtained based on information from
the detection portion;

a governor rope that moves in synchronism with raising
and lowering of the car;

a rope catching device having an electromagnetic actuator
that 1s activated upon input of the activation signal, and
a restraining portion that restrains the governor rope upon
activation of the electromagnetic actuator; and

a braking portion mounted in the car and having a braking

member capable of coming into and out of contact with a
guide rail for guiding the car, the braking portion braking
the car by pressing the braking member against the guide
ralil when the governor rope 1s restralined and the car 1is

displaced with respect to the governor rope,

wherein the electromagnetic actuator has: a movable
portion displaceable between an activation position where
the restraining portion restrains the governor rope and a
release position for releasing the restraining of the

governor rope; an urgilng portion that urges the movable

435



CA 02544869 2008-09-15

portion into the activation portion; and an electromagnet
for displacing the movable portion into the release

positlon agalnst an urging of the urging portion.

3. An emergency stop system for an elevator, comprising:

a detection portion for detecting a speed and a position
of a car;

a control portion having a storage portion that stores,
in correspondence with the position of the car, an
overspeed setting level set to be a value larger than the
speed of the car during normal operation, the control
portion outputting an activation signal when the speed of
the car becomes higher than the overspeed setting level at
the position of the car obtained based on information from
the detection portion;

a governor rope that moves 1n synchronism with raising
and lowering of the car;

a rope catching device having an electromagnetic actuator
that 1s activated upon input of the activation signal, and
a restraining portion that restrains the governor rope upon
activation of the electromagnetic actuator; and

a braking portion mounted in the car and having a braking
member capable of coming i1nto and out of contact with a

guide rail for guiding the car, the braking portion braking

the car by pressing the braking member against the guide

rall when the governor rope is restrained and the car is
displaced with respect to the governor rope,

wherein the restraining portion is a pressing member
capable of displacement into and out of contact with a
governor sheave around which the governor rope is wound,

and
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wherelin the pressing member 1s pressed against the
governor sheave through the governor rope upon activation

of the electromagnetic actuator.

4 . An emergency stop system for an elevator, comprising:

a detection portion for detecting a speed and a position
of a car:;

a control portion having a storage portion that stores,
in correspondence with the position of the car, an
overspeed setting level set to be a value larger than the
speed of the car during normal operation, the control
portion outputting an activation signal when the speed of
the car becomes higher than the overspeed setting level at
the position of the car obtained based on information from
the detection portion;

a governor rope that moves in synchronism with raising
and lowering of the car;

a rope catching device having an electromagnetic actuator
that 1s activated upon 1input of the activation signal, and
a restraining portion that restrains the governor rope upon
activation of the electromagnetic actuator; and

a braking portion mounted in the car and having a braking
member capable of coming into and out of contact with a
guide rail for guiding the car, the braking portion braking
the car by pressing the braking member against the guide
rail when the governor rope 1s restrained and the car is
displaced with respect to the governor rope,

wherein the restraining portion has a receiving portion
formed of a high friction material and a pressing member

displaceable into and out of contact with the receiving

portion, and
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wherein the pressing member 1s pressed agalinst the
recelving portion through the governor rope upon activation

of the electromagnetic actuator.

. An emergency stop system for an elevator according to
claim 3,

wherein the rope catching device further has a ratchet
gear rotated integrally with the governor sheave, and a
latch operating 1n an 1interlocking relation with the
pressing member and capable of coming into engagement with
the ratchet gear upon activation of the electromagnetic
actuator; and

wherein when the latch is engaged with the ratchet gear,
the pressing member 1s displaced due to a rotation force of
the ratchet gear to be pressed against the governor sheave

through the governor rope.

0. An emergency stop system for an elevator according to
claim 4, further comprising:

an elastic expansion member connected to the pressing
member;

and wherein as the pressing member is pulled by the
governor rope whille 1n contact with the governor rope, the
pressing member 1s displaced so that its pressing force
against the receiving portion is increased by the elastic

expansion member.

7. An emergency stop system for an elevator according to
any one of claims 1 to 6, wherein:

a hoistway 1in which the car is raised and lowered 1is
provided with an acceleration/deceleration zone in which
the car is accelerated/decelerated during normal operation

and which adjoins a service floor for the car; and
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wherein the overspeed setting level 1n the

acceleration/deceleration zone 1s set to become

progressively smaller toward the service floor.

8 . An emergency stop system for an elevator according to

claim 7, wherein a reference position detecting portion 1s
provided in the acceleration/deceleration zone, for
detecting a position that serves as a reference for

detecting the position of the car by the detection portion.

9. An emergency stop system for an elevator according to
any one of claims 1, 2, 4, 6, 7, and 8, wherein the
detection portion 1s provided to a governor sheave around

which the governor rope is wound.

10. An emergency stop system for an elevator according to

claim 3 or 5, wherein the detection portion 1s provided to

the governor sheave.
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